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Abstract
It is shown that vielbeins and connections of any (super)space are naturally described
in terms of nonlinear realizations of infinite - dimensional diffeomorphism groups of the
corresponding (super)space. The method of construction of integral invariants from the
invariant Cartan’s differential Ω - forms is generalized to the case of superspace.
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1 Introduction
As was shown in [1], gravity can be realized as a nonlinear realization of the four di-
mensional diffeomorphism group. The consideration was based on the fact that infinite
dimensional diffeomorphism group in four dimensional space can be represented as the
closure of two finite dimensional groups - conformal and affine [2]. As a consequence of
such representation of the diffeomorphism group, the basic field in this consideration was
the symmetric tensor field of the second rank - the metric field gm,n, which corresponds
to symmetric generators of the affine group.
The generalization of this approach to the case of superspace was given in [3].
In the present work we consider nonlinear realization of the whole infinite dimensional
diffeomorphism group of the arbitrary (super)space. Among the coordinates parametriz-
ing the group element (coset space) in such realization there are present usual coordinates
of the (super)space. The (super)vielbein and (super)connection are naturally represented
as the functions of other coordinates of the coset space. The structure of the connection
in the purely bosonic case is such that the corresponding torsion is zero. In the superspace
only some components of the torsion, namely T abc and T
α
βγ, vanish automatically.
2 Bosonic space
Firstly we consider the case of the usual D - dimensional bosonic space with the coordi-
nates sm, m = 0, 1, ..., D− 1. The generators of the corresponding diffeomorphism group
regular at the origin can be written in the coordinate representation as
Pm1,m2,...,mnm = is
m1sm2 ...smn
∂
∂sm
. (2.1)
All of this generators can be naturally ordered in accordance with their dimensionality
(dim sm = +1):
dim Pm = −1, dim Pm1m = 0, dim Pm1,m2m = +1, dim Pm1,m2,m3m = +2, ... . (2.2)
With the help of the representation (2.1) one can calculate the commutation relations
between the generators of the diffeomorphism group and after that we can forget about
the auxiliary coordinates sm. The only we will need is the following algebra:
[Pm1,m2,...,mnm , P
k1,k2,...,kl
k] = (2.3)
i
l∑
i=1
δkimP
m1,...mn,k1...ki−1ki+1...,kl
k − i
n∑
j=1
δ
mj
k P
m1,...mj−1mj+1...mn,k1...,kl
m.
Let us consider the following parametrization of the group element:
G = eix
mPmeiφ
l
l1,l2
P l1,l2 leiφ
k
k1,k2,k3
P k1,k2,k3k ...eiφ
n
n1P
n1
n . (2.4)
All parameters in the expression (2.4) are symmetric with respect to the permutation of
lower indices as a consequence of the symmetry properties of the generators (2.1). It is
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convenient to take the element of the finite dimensional group GL(D), generated by P n1n ,
as the last multiplier in the expression (2.4). The rest of the factors in (2.4) are ordered
with respect to the dimensionality of the generators. As a consequence, the product of
factors to the right from arbitrary one form a subgroup of the diffeomorphism group.
Such structure of the group element simplifies the evaluation of the variations δφll1,...,ln
under the infinitesimal left action
G′ = (1 + iǫ)G, (2.5)
where ǫ = ǫmPm+ǫ
m
m1P
m1
m+ǫ
m
m1,m2P
m1,m2
m+... belongs to the algebra of the diffeomor-
phism group. The coordinates in (2.4) transform through the infinitesimal transformation
parameters ǫmm1,m2,...,mk and coordinates wich are placed to the left from given ones in
parametrization (2.4):
δxm = δxm(ǫ, xi), δφnn1 = δφ
n
n1
(ǫ, xm, φkk1), (2.6)
δφll1,l2 = δφ
l
l1,l2
(ǫ, xi, φkk1,k2), .... (2.7)
The only exception is the transformation law for φnn1, which includes only ǫ, x
m and φnn1
itself. At this stage it is natural to consider all parameters as the fields in D - dimensional
space parametrized by coordinates xm.
Step by step one can evaluate the variations of all parameters of the coset. The general
method of calculations is as follows. To find the variation δφll1,...,ln we have to solve the
equation
(1 + iǫ)eiφ
n
= eiφ
n+iδφn(1 + iǫ˜). (2.8)
where, for the brevity, φn = φll1,...,lnP
l1,...,ln
l and parameter ǫ contains the generators with
n and more upper indices. Correspondingly, ǫ˜ contains the generators with n+1 or more
upper indices. Both of these parameters contain Pmn .
From (2.13) it simply follows:
ie−iφ
n
ǫeiφ
n
= e−iφ
n
δeiφ
n
+ iǫ˜. (2.9)
Both right and left part of this equation can be written in terms of multiple commutators
e−iφ
n ∧ ǫ = e
−iφn − 1
iφn
∧ δφn + ǫ˜, (2.10)
where, for simplicity, we use the notation
e−iφ
n ∧ ǫ = ǫ+ 1
1!
[−iφn, ǫ] + 1
2!
[−iφn, [−iφn, ǫ]] + .... (2.11)
The equation (2.10) is the basic equation for δφn and ǫ˜.
The simplest transformation law have the dimension-one coordinates xm. They trans-
form as the coordinates of the D -dimensional space under the reparametrization:
δxm = εm(x) ≡ ǫm + ǫmm1xm1 + ǫmm1m2xm1xm2 + ... . (2.12)
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Here εm(x) is infinitesimal function of the coordinates xn. This is a consequence of first
among the relations (2.13):
(1 + iǫ)eix
mPm = ei(x
m+δxm)Pm(1 + iǫ˜), (2.13)
in which δxm is given by (2.12) and:
ǫ˜ =
1
1!
∂m1ǫ
mPm1m +
1
2!
∂m1m2ǫ
mPm1,m2m + ... . (2.14)
The next parameters in the coset have three indices and transform as a Cristoffel
symbol:
δφmm1m2 =
∂εm
∂xn
φnm1m2 −
∂εn
∂xm2
φmm1n −
∂εn
∂xm1
φmnm2 +
1
2
∂2εm
∂xm1∂xm2
. (2.15)
In general the transformation law for parameter with n lower indices will contain the term
with n-th derivative of infinitesimal parameter ǫm(x).
Only variations of the last parameters φnn1 need the separate consideration. To find
them one have to evaluate the expression
δ(eiφ
n
n1P
n1
n ) = i
∂εm(x)
∂xk
P km e
iφnn1P
n1
n (2.16)
The simplest way to do this is to use the matrix representation for the generators of
GL(D) group:
(P n1n )
l
k = iδ
n1
k δ
l
n. (2.17)
In this representation the element of GL(D) group is the exponent of the matrix φmn :
(eiφ
n
n1
P
n1
n )lk = (e
−φ)lk ≡ Elk. (2.18)
It is convenient to consider the matrix Elk instead of φ
m
n because its transformation law
is very simple:
δElk = −
∂εm(x)
∂xk
Elm. (2.19)
It means that the Elk transforms as the covariant vector with respect to its lower index.
Simultaneously, its upper index is inert. This is the transformation law of the vielbein.
The fact that Elk is endeed the vielbein becomes evident if we consider the Cartan’s
differential form
Ω = G−1dG = iΩaPa + iΩ
b
aP
a
b + iΩ
b
a1a2
P a1a2b + ..., (2.20)
which simultaneously with its components (Ωa, Ωab , ...) is invariant with respect to the
left transformation (2.5). We emphasize the fact of invariance by using the letters from
the beginning of the alphabet for indices. The explicit expressions for the components of
the Ω -form are:
Ωa = Eamdx
m, (2.21)
Ωab = −Emb dEam − 2dxkφmknEnb Eam, (2.22)
Ωabc = (dφ
m
kn − dxlφmil φikn + dxlφminφikl + dxlφmikφiln − 3dxlφmknl)EamEkbEnc , ... . (2.23)
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The first of this forms is exactly one-form vielbein. The physical meaning of its index a
becomes clear if we consider the right gauge transformation belonging to GL(D)
G′ = G{1− ih(x)} = G{1− ihab (x)P ba} (2.24)
Vielbein one -form Ea ≡ Ωa transforms as the vector
δEa = habE
b (2.25)
of this GL(D), which can be considered as the gauge group in the tangent space. All Ω
-forms with higher number of indices transform homogeneously as corresponding tensors.
The only exception is the differential one-form (2.22) which transforms inhomogeneously:
δΩab = h
a
cΩ
c
b − Ωachcb − dhab . (2.26)
This is exactly the transformation law of the connection one-form and Ωab is the natural
candidate for the connection in the absence of any other tensors of second rank, which
could be, in principle, added to the connection. So, the “minimal” one-form connection
is given by (2.22) in terms of vielbein Eam and Cristoffel symbol φ
m
kn. The corresponding
curvature two -form
Rab = dΩ
a
b + Ω
a
cΩ
c
b (2.27)
transforms as a tensor of second rank.
Due to its definition, the Ω -form satisfy the Maurer-Cartan equation
dΩ+ Ω ∧ Ω = 0, (2.28)
or, in components
dΩa + ΩabΩ
b = 0, (2.29)
dΩab + Ω
a
cΩ
c
b + 2Ω
a
bcΩ
c = 0, (2.30)
dΩabc + Ω
a
dΩ
d
bc + Ω
a
bdΩ
d
c + Ω
a
cdΩ
d
b + 3Ω
a
bcdΩ
d = 0, ... . (2.31)
The lefthand side of first of these equations (2.29) is the covariant differential of the
vielbein with the connection Ωab . The fact of its equality to zero means vanishing of the
corresponding torsion. Second equation represents the curvature two-form (2.27) in terms
of vielbein and Ω-form with three indices
Rab = −2ΩabcΩc. (2.32)
The rest of equations express covariant differentials of Ω-forms in terms of other Ω-forms.
The following expression for the action
S =
∫
Ra1b η
ba2Ωa3 ...ΩaDεa1a2...aD (2.33)
leads to Einstein - Gilbert action
S =
∫
dDx
√−gR, gmn = ηabEma Enb , (2.34)
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after elimination of φmkn with the help of its equation of motion in terms of g
mn. Some
comments are needed here. Up to now the gauge group in tangent space, considered as
right transformations (2.24), was group GL(D) of general linear transformations in
D - dimensions. In principle, one can construct action, invariant under the whole GL(D)
gauge group, for example
∫
RbaR
a
b in four dimensions. The presence in the action (2.33)
of two constant tensors - absolutely antisymmetric tensor εa1a2...aD and tangent space flat
metric ηab = diag(1, 1, ..., 1,−1) means that the invariance group of the action (2.33) is
the subgroup of GL(D), namely, the group SO(D − 1, 1). So, the choice of the gauge
group in the tangent space depends on the structure constants in the action, which can
break GL(D) down to its subgroup.
3 Superspace
As a generalization of the approach we consider the diffeomorphism group of the super-
space with coordinates sM , from which D coordinates sm, m = 0, 1, ..., D− 1 are bosonic
and DG coordinates η
µ, µ = 1, 2, ..., DG are grassmann. Both numbers D and DG from
the very beginning are arbitrary. The grassmann grading of the coordinates g(sm) =
0, g(sµ) = 1 means the standard commutation relations: sMsN−(−1)g(sM )g(sN )sNsM = 0,
or, for the brevity, sMsN − (−1)MNsNsM = 0. The generators of the algebra
PM1,M2,...,MnM = is
M1sM2...sMn
∂
∂sM
. (3.1)
have the following dimensionalities:
dim Pm = −1, dim Pµ = dim P µm = −1
2
,
dim Pm1m = dim P
µ1
µ = dim P
µ1µ2
m = 0, (3.2)
dim P µ1µ2µ = dim P
m1µ
m = +
1
2
, dim Pm,µ1µ = dim P
m1m2
m = +1, ... .
Some of the generators are bosonic and others (with halfinteger dimensionality) - fermionic
with grassmann grading 0 or 1 correspondingly. The same grading 0 or 1 corresponds to
bosonic m or fermionic µ indices. The algebra of the generators (3.1) is graded algebra:
PM1,M2,...,MnMP
N1,N2,...,Nk
N − (−1)(M1+...+Mn+M)(N1+...+Nk+N)PN1,...,NkNPM1,...,MnM =
i
k∑
l=1
δM
N
l (−1)M(N1+...+Nl−1)PM1...MnN1...Nl−1Nl+1...NkN − (3.3)
−i
n∑
l=1
δN
Ml(−1)(M1+...+Mn+M)(N1+...+Nk+N)+N(M1+...+Ml−1)PN1...NkM1...Ml−1Ml+1...MnM .
It is convenient to parametrize the group element in the form
G = KH, (3.4)
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where
K = eix
mPmeiθ
µPµeiu
M
M1M2
PM2M1Meiu
N
N1N2N3
PN3N2N1N ... , (3.5)
H = eiψ
m
µP
µ
meiφ
ν
nP
n
νeiu
k
lP
l
keiv
ρ
σP
σ
ρ . (3.6)
The element H belongs to the finite - dimensional subgroup GL(D,DG) of the superdif-
feomorphism group and its parameters have dimensions: dim ψmµ = 1/2, dim φ
ν
n =
−1/2, dim ukl = dim vρσ = 0. The coset K = G/H is parametrized by infinite number
of the parameters with dimensions: dim xm = 1, dim θµ = 1/2, dim uNN1N2 run from 0
to −3/2 etc.
Consider the element of the diffeomorphism algebra
ǫ = ǫMPM + ǫ
M
M1P
M1
M + ǫ
M
M1M2P
M2M1
M + .... (3.7)
with the constant infinitesimal coefficients. Under the left action
G′ = (1 + iǫ)G, (3.8)
the parameters xM = (xm, θµ) transform as the coordinates of the (D,DG) - dimensional
superspace: δxM = εM(x), where
εM(x) = ǫM + ǫMM1x
M1 + ǫMM1M2x
M2xM1 + ... . (3.9)
The rest of the parameters in (3.6) transform in a more complicated way. Exactly as in
the bosonic case the transformation laws of the parameters with n lower indices includes
all parameters up to n lower indices and all derivatives of εM(x) up to n -th order. The
calculation of this transformation laws is complitely analogous to the purely bosonic case.
The next to the right after xM are parameters with three indices: uMM1M2. They
transform inhomogeneously as the Cristoffel symbols in the superspace with coordinates
xM
δuMM1M2 = (−1)N(M+1)
∂
∂xN
εMuNM1M2 − (−1)M2(N+1)uMM1N
∂
∂xM2
εN −
(3.10)
(−1)(M1+M2)(M1+N)uMNM2
∂
∂xM1
εN +
1
2
(−1)(M+1)(M1+M2) ∂
∂xM1
∂
∂xM2
εM .
The transformation laws of the components of the supervielbein are as follows:
δψmµ = −∂µǫm + ∂nǫmψnµ − ∂µǫνψmν − ∂nǫνψnµψmν = (3.11)
−Dµǫm −Dµǫνψmν , Dµ = ∂µ − ψmµ∂m,
δφµm = ∂mǫ
µ − (∂mǫn + ∂mǫνψnν)φµn ++(∂νǫµ + ∂nǫµψnν)φνm, (3.12)
δEka = −(∂kǫm + ∂kǫνψmν)Ema, (3.13)
δEµα = −(∂µǫρ + ∂mǫρψmν)Eρα = −DµǫρEρα. (3.14)
In analogy with (2.18) we denote Eam = (e−u)am, Eαµ = (e−v)αµ. The next step is to
consider all parameters as the fields in the superspace with D bosonic and DG grassmann
coordinates xM and construct invariant differential forms in terms of these fields.
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4 Differential Ω - forms in the superspace
Along with grading of the coordinates xM , their differentials dxM have their own grading.
There exist two different gradings of the differentials of the coordinates. One of them
corresponds to the independent grassmann grading and grading of the differential d[4]. It
leads to the following commutation relations:
[xm, xn] = [xm, dxn] = [xm, dθµ] = [dθµ, dθν ] = [θµ, dxm] = 0,
{dxm, dxn} = {θµ, θν} = {dxm, dθµ} = {θµ, dθν} = 0. (4.1)
More simple commutation relations take place when grading of the differential d coincides
with grassmann grading [5]. It means that the differential changes the grading of the
coordinates to the opposite one:
g(dxM) = g(xM) + 1. (4.2)
As a result there are equal numbers D+DG of bosonic (x
m, dθµ) and grassmann (dxm, θµ)
variables.
The left - invariant differential Ω -form
Ω = G−1dG (4.3)
belongs to the algebra of the superdiffeomorphism group
Ω = iΩAPA + iΩ
A
A1P
A1
A + iΩ
A
A1A2P
A2A1
A + ... (4.4)
and its coefficients ΩA, ΩAA1 , Ω
A
A1A2 are invariant under the transformation (3.8). We
emphasize this fact by using the letters from the beginning of the alphabet for indices.
We will use latin letters a, b, c, ... for bosonic and greek letters α, β, γ, ... for grassmann
indices. Note, that according to the grading rule (4.2) Ωa and Ω
α are, correspondingly,
anticommuting and commuting objects.
Explicit expressions for components of ΩA are:
Ωa = (dxm + dθµψmµ)Ema ≡ dxMEMa, (4.5)
Ωα = {dθµ − (dxm + dθνψmν)φµm}Eµα ≡ dxMEMα. (4.6)
The expresions (4.5) and (4.6) represent the one - form supervielbein EA ≡ ΩA =
dxMEM
A with components
(4.7)
Em
a = Ema Emα = −φµmEµα
EM
A =
Eµ
a = Emaψmµ Eµα = Eµα + Eναφνnψmµ
From (3.11)-(3.14) it follows
δEM
A = −ǫN∂NEMA − ∂M ǫNENA. (4.8)
The components of the inverse supervielbein are
(4.9)
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Ea
m = Eam − Eanφνnψmν Eaµ = φµnEan
EA
M =
Eα
m = −Eανψmν Eαµ = Eαµ
where Eam and Eαµ are inverse matrices to Ema and Eµα correspondingly. Straightforward
computation shows very simple form of the superdeterminant BerEAM
BerEAM =
detEma
detEµα . (4.10)
One can show that arbitrary nonsingular graded matrix EAM can be parametrized in the
form (4.7) for which (4.10) is valid. So, in some sense such parametrization of graded
matrices is natural.
Due to its definition (4.3) Ω -form satisfy the Maurer - Cartan equation
dΩ+ Ω ∧ Ω = 0. (4.11)
Two first components of this equation are as follows:
dΩA + (−1)A+BΩABΩB, (4.12)
dΩAB + (−1)A+CΩACΩCB + 2(−1)A+B+CΩABCΩC . (4.13)
Under the right gauge transformations from the group GL(D)×GL(DG):
G′ = G{1− ihab (x)P ba − ihαβ(x)P βα } (4.14)
Ωab and Ω
α
β transform as corresponding connections:
δΩab = h
a
cΩ
c
b − Ωachcb − dhab (4.15)
δΩαβ = h
α
γΩ
γ
β − Ωαγhγβ − dhαβ . (4.16)
Taking them as a “minimal” connectiions, the equation (4.12) expresses the covariant
differentials of Ωa and Ωα:
DΩa ≡ dΩa + ΩabΩb = ΩaαΩα = T aBαΩBΩα, (4.17)
DΩα ≡ dΩα + ΩαβΩβ = ΩαaΩa = T αBaΩBΩa, (4.18)
where we expanded one forms Ωaα and Ω
α
a in terms of the basic system of one-forms Ω
B.
The form of the right hand sides of these equations shows, that T abc and T
α
βγ components
of the torsion vanish identically.
5 Integral invariants in the superspace
Having constructed invariant differential Ω - forms we have to be able to build from
them the integral invariants like action. The problem lies in the fact that there are
two types of differentials of grassmann coordinates. We will denote them dθµ and dθµ.
First of these differentials are used in invariant differential Ω - forms. Unlike dxm, which
are anticommuting objects, dθµ commute and one can construct from the Ω -forms the
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differential form of arbitrary order. Contrarily, so called Berezin pseudodifferentials dθµ
anticommute. One can take integrals over the superspace
I =
∫
dDxdDGθF (x, θ) (5.1)
with the help of Berezin integration rules∫
dθµ = 0,
∫
θµdθν = δµν . (5.2)
The integration volume dv = dDxdDGθ transforms under the general diffeomorphism
x′M = x′M(xN ) as
dv′ = Ber
(
∂x′M
∂xN
)
dv. (5.3)
If the function F (x, θ) in (5.1) transforms as
F (x′, θ′) = Ber−1
(
∂x′M
∂xN
)
F (x, θ), (5.4)
the integral I is reparametrization invariant.
The following prescription for building of integral invariants from invariant differential
forms was formulated by Bernstein and Leites [6]. Taking arbitrary invariant differential
form F (x, θ, dx, dθ) one can introduce new auxiliary variables ηm and yµ in one to one
correspondence to dxm and dθµ .These new variables ηM have the same grassmann prop-
erties as dxm and dθµ (opposite to ones of xm and θµ) and the following transformation
laws
η′m =
∂x′m
∂xn
ηn +
∂x′m
∂θµ
yµ, (5.5)
y′µ =
∂θ′µ
∂xm
ηm +
∂θµ
∂θν
yν . (5.6)
The transformation (5.5)-(5.6) has very important property. Its superdeterminant (su-
perJacobian)
∂{η′m, y′µ}
∂{ηn, yν} = Ber
−1
(
∂x′M
∂xN
)
(5.7)
is inverse to the superJacobian for the transformation of the “old” coordinates xM . This
fact is based on the following property: the superdeterminant of the graded matrix is
inverse to the superdeterminant of the same matrix with opposite grading. It means the
invariance of the product dV = dDxdDGθdDGydDη with respect to the general coordinate
reparametrization in the superspace. In turn this fact leads to the invariance of the
following integral
I =
∫
dV F (x, θ, η, y). (5.8)
If the integral over η and y exists, the result of such integration
I =
∫
dDxdDGθF˜ (x, θ) (5.9)
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will be invariant as well.
It is convenient at this stage to introduce additional set of auxiliary variables CA,
transforming as the vector of the GL(D,DG) and having the grassmann grading g(Ca) =
1, g(Cα = 0). With the help of this ghosts it is easy to construct invariants in a covariant
manner under SL(D,DG). The additional volume element dC = dC
DdCDG does not
transforms due to condition Berh = 1 for h belonging to SL(D,DG).
The simplest invariant has the form
I0 =
∫
dV dCeiE
ACA =
∫
dV dCeiη
MEM
ACA . (5.10)
As was shown in [7] the result of integration over ηM and CA in (5.10) is proportional to
the superdeterminant of the EM
A
I0 =
∫
dDxdDGθBerEM
A. (5.11)
The wide class of invariants can be obtained from the expressions of the form
I =
∫
dV dCF (Ω, C)eiE
ACA, (5.12)
where F (Ω, C) is an arbitrary function of CA and Cartan’s Ω -forms, in which differentials
of coordinates dxM are changed to ηM . Due to completeness of the one-form vielbein, the
function F (Ω, C) can be represented as the series in powers of vielbein and CA
F (Ω, C) =
∑
FBk...B1An...A1E
A1 ...EAnCB1 ...CBk (5.13)
with coefficients FBk...B1
An...A1 depending on the functions uMM1...Mn(x, θ). Thus, the
evaluation of the integral (5.12) reduces to the evaluation of the basic integrals
IA1...AnB1...Bk =
∫
dηdCEA1...EAnCB1 ...CBke
iEACA. (5.14)
One can show that such integrals are zero when numbers n and k are different. The
nonzero answers for two simplest cases are
∫
dηdCEACBe
iEACA = (−1)AδABBer(EMC), (5.15)∫
dηdCEA1EA2CB1CB2e
iEACA = (5.16)
{(−1)A1+A2δA2B1δA1B2 + (−1)A1A2+1δA2B2δA1B1}BerEMA.
The general expression for the basic integrals (5.14) can be evaluated from the relation
∫
dηdCeiE
AΣA
BCB = Ber(EM
AΣA
B) = BerEM
ABerΣD
B (5.17)
by varying in it ΣA
B in the neighborhood of the identity. The resulting IA1...AnB1...Bk
look like expression (5.16) with correspondingly symmetrized production of appropriate
10
number of δAiBk multiplied by BerEM
A. This gives the answer for the invariant I (5.12) in
terms of the superspace integral
I =
∫
dDxdDGθ
∑
FBk...B1An...A1I
A1...An
B1...Bk . (5.18)
The question of finding the integral invariant of such type in the superspace for the
action of supergravity, like (2.33) for gravity, is open. If such action does exist, it contains
among the structure constants the Dirac gamma matrices, γaαβ, which break the tangent
space gauge group GL(D) × GL(DG) down to its subgroup (SL(2) in the case of four
dimensions) and establish the connection between bosonic and fermionic dimensionalities
D and DG.
6 Conclusions
We have considered the nonlinear realizations of infinite - dimensional diffeomorphism
groups of any (super)space. The parameters of coset space in a very natural manner
include the coordinates, vielbeins and connections of the corresponding (super)space.
The geometrical and physical meaning of higher parameters uMM1...Mn with n ≥ 3 is still
unclear. Construction of invariant under the action of diffeomorphism group differential
Ω -forms is straightforward in any (super)space. At the same time the GL(D,DG) gauge
group, considered as the right action on the group element, plays the role of gauge group in
the tangent space. The most of the Ω-forms transform as tensors of this GL(D,DG). The
only Ω-form with two tangent indices Ωab plays the role of connection which automatically
is torsionless in the bosonic case. In the superspace only T abc and T
α
βγ components of the
torsion are vanishing identically.
Such an invariant differential Ω - forms can be considered as building blocks for con-
struction of integral invariants like action. In purely bosonic space (2.33) gives the expres-
sion for the gravity action. In the case of superspase the method of constructing integral
invariants is described in the Chapter 5. The existing of the action for supergravity of
such type is an open question.
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